Regarding the location of the studies reviewed, majority of them were conducted in USA, China, Ethiopia and Ghana. Despite majority of them being located in these few countries, the distribution of research in market integration is worldwide. Many countries have been reached. For the countries which have received little or no attention with regard to market integration research, it could be probably because of scarcity of data.
In regard to the number of years considered as sample data, Li (2000) used the biggest sample of 173 years, followed by Marks (2010) , who used 58 years. Ghoshray (2011) followed with a sample of 51 years. The rest of the studies used less than 30 years. Regarding the number of countries considered as sample, the majority of studies used only one country. However, Baquedano and Liefert (2014) had 29 countries. This paper evaluates and systematically arranges past literature by reviewing it thoroughly so that researchers in the area of food market integration can find it useful. Specifically, the study analyses the state of the art research on food market integration, classifies it and provides a perspective for future research. The literature reviewed covers articles on vertical and spatial market integration, symmetric and asymmetric price transmission and price volatility published in high quality journals between 1990 and 2014.
The rest of the paper is structured as follows: section II presents the rationale of the study, section III discusses methodology, section IV presents and discusses results and section V concludes and also suggests questions for further research.
Rationale of the study
Markets are important determinants of food availability and accessibility. The extent to which markets make food available, accessible and keep prices stable depends on whether or not they are integrated. If markets are well-integrated, it is assumed that market forces are working properly, i.e. price changes in location A are consistently related to those in locations B and C. For integrated markets, food will flow from surplus to deficit areas; and imports will flow from port and border areas into the hinterland. High prices in deficit areas provide an incentive to traders to bring food from surplus to deficit areas. As a result, food prices should decline in deficit areas, making it accessible to the majority.
Considering the importance of market integration in the food sector, a lot of research has been done to test integration of food markets all over the world. Some studies found weak or strong integration in food markets whereas others did not find any. Some studies rejected the integration hypothesis and concluded that the food markets they studied were integrated (Abdulai, 2000 , Gonzalez-Rivera and Helfand, 2001 , García-Enríquez et al., 2014 . Other studies, on the other hand, failed to reject the integration hypothesis and concluded that the food markets they studied were not integrated (Gardner and Brooks, 1994, Zhou et al., 2000) .
Determinants of market integration are those factors or drivers which may either facilitate or hinder integration of markets (Goletti et al., 1995) . Examples of these determinants include physical infrastructure, information, institutions, competition, market power, trade, social capital, government intervention and export restrictions/bans. Several studies have been conducted on how determinants facilitate or hinder market integration (Dercon, 1995 , Goletti et al., 1995 , Ismet et al., 1998 , Loy and Weaver, 1998 , Lutz et al., 2006a , Park et al., 2002 , Zant, 2012 , Cudjoe et al., 2010 , Ianchovichina et al., 2014 . This paper reviews this literature and identifies questions that require more research. The paper also brings together and analyses various methodologies which have been used in various countries for studying food market integration. Finally, several issues that future research on market integration should address are identified in the paper.
Methodology
A total of 65 published articles on market integration in the food sector from various countries all over the world were reviewed. All the reviewed papers were published between 1990 and 2014 in A1 journals. Table 1 shows the basis for classification of the literature, i.e. year, country and source of study, data sample used, methodology adopted and findings and conclusions from the reviewed literature.
The search for literature was based on the keyword descriptor "food or commodity market integration/price transmission/price volatility" for selected databases and websites for a period ranging from 1990 to 2014. We selected the databases for keywords in titles, abstracts, keywords list and full text. The search produced thousands of papers. We then reviewed the full text of the papers, subject to relevance, in order to select the ones related to this study. Based on relevance and consideration of the time period for this study, we finally obtained 65 articles on which we based to write this paper.
We classified the entire literature on food market integration using a systematic model in Figure I (Sharma and Seth, 2012) , i.e.
 econometric tools/methodology used in data analysis,  year of publication,  country-wise distribution,  number of years taken as sample dataset,  number of countries considered for study forming sample data and  sources of the articles. Results suggest that markets were integrated, but a lower degree of integration for paddy and rice prices were identified. Structural and institutional factors which affect the specifics of performance were also identified. The article demonstrates that transmission between producer and wholesale pork prices in northern Germany was asymmetric. In accordance with common belief, the margin was corrected more rapidly when it is squeezed relative to its long-run level, than when it was stretched. 14 Ismet et al. The paper argues that SURADF is more efficient than ordinary co-integration and error correction models. Empirically a strong evidence of efficient spatial markets and conformity to the law of one price was found. Market liberalization reforms in the EU increased the co-movement of domestic and world wheat prices. 
Results and discussion
A comprehensive bibliography of the literature on food market integration is presented in Table 1 , classified on the basis of the variables mentioned in Figure 1 . Each of the variable and the results obtained from the review is discussed in this section.
Econometric tools/methodology used in data analysis
The frequency of various econometric tools adopted for data analysis in the papers reviewed is presented in Table 2 . The majority of the studies used co-integration analysis, followed by parity bounds model, threshold autoregression, vector autoregression, Ravallion, and error correction model in testing food market integration. Others used autoregressive conditional heteroskedastic regression, threshold co-integration, and Johansen co-integration and vector error correction models. Less popular econometric tools are also shown in Table 2 ; they include coefficient of variation, multivariate generalized autoregressive conditional heteroscedasticity, multivariate co-integration, Granger-causality, Markov-switching vector error-correction model, seemingly unrelated regression error and many others. 
Year and country wise distribution of studies
Although the trend in food market integration has been fluctuating, with least researches recorded in early 1990s, there has been a general increase in research in this field since mid2000s. It can be observed from Table 2 that the majority of the studies were conducted in the period between 2010 and 2014. More than 50 percent of the reviewed work was done in the last 10 years of the study period, i.e. from 2005 to 2014.
Country wise distribution of the studies is also shown in Table 2 . Out of the 65 papers, 6 were from USA, 5 from China, Ethiopia and Ghana had 4 papers each, India, Indonesia, Russia and UK each had 3 papers. Countries that had two studies each are Brazil, Burkina Faso, Malawi, Tanzania, Vietnam, Democratic Republic of Congo (DRC), Benin and Germany. The rest of the countries under the category of "others" each had only one study. Table 2 further describes the number of years considered as sample for each study. Most studies had a sample size of less than five years. Out of the 65 studies, 53 had datasets with time frame between one and 15 years and six had datasets falling between 16 to 20 years. Three studies had datasets falling between 21 to 25 years. Only one study had a dataset of 26 to 30 years. The remaining two studies had datasets with more than 51 years each.
Number of years taken as sample

Number of countries considered for study forming sample data
The number of countries considered for each study is shown in Table 2 . These results reveal that all the papers sampled covered less than 30 countries. Out of the 65 papers, 60 used less than ten countries in their analysis. Four studies sampled 11 to 20 countries and only one study covered a sample of between 21 and 30 countries. The majority of the studies sampled less than ten countries possibly because of scarcity of data on food markets in some countries.
Sources of data collection
The papers reviewed were collected from different A1 journals as summarized in Table 2 . Results show that most of them (12 out of 65) were collected from Agricultural economics journal, followed by American Journal of Agricultural Economics, Food Policy, Journal of African Economies, Journal of Development Studies, European Review of Agricultural Economics, Journal of Development Economics, Applied Economics and Journal of Agricultural Economics. The remaining 13 papers were collected from other journals as shown in Table 2 .
Determinants of market integration
Several factors can increase the degree of integration of food markets, these include: physical infrastructure, information, institutions, competition, market power, trade, social capital and policies, which facilitate market exchanges (Table 3 ). The transaction costs associated with these factors are the key determinants of market integration. These factors or determinants of market integration operate by lowering transaction costs that affect the flow of goods and information between markets. In this section, we present an analysis of the determinants of market integration, as per the extensive literature review. We further present some questions related to food market integration that can be addressed by future research. 
Physical infrastructure
A market is a complex institution and its performance depends on numerous factors. One of the most important factors is the quality of roads or physical infrastructure. Poor roads lead to an increase in transportation costs in the following ways: higher fuel consumption, higher maintenance costs, faster depreciation of vehicles, tyre replacement costs, and loss of time due to lower speeds (Taravaninthorn and Raballand, 2009 ). Some studies have quantified the effect of road quality on transportation costs and market integration. One of the studies conducted in Rwanda showed that a road improvement project reduced the price differences between two markets and increased the correlation of their prices over time (Loveridge, 1991) . Another study by Minten and Kyle (1999) found that transportation cost was twice as high on poor roads as on paved roads in Zaire (now Democratic Republic of Congo). The higher cost of transportation on poor roads resulted in lower prices received by farmers on selling their crops. Generally, most studies have been on how the quality and distance of physical infrastructure affects the degree of market integration.
Market institutions and information
Institutions and information are very important determinants of transaction costs and market integration (Rashid and Minot, 2010 , Muto and Yamano, 2009 , De Bruyn et al., 2001 , Worako et al., 2008 . In the absence or incomplete or missing institutions, personalised market transactions are very common. But if market institutions are functional, then personalised transactions are rare (Aker, 2009 , Goyal, 2010 , Geertz, 1996 . Market information is essential for location of buyers and sellers. Sometime back, in rural areas of developing countries, information flow was by word of mouth and through informal channels. Currently, however, the importance of radios, televisions, newspapers and telephones is increasing. Because of high illiteracy levels, a radio is the most important mechanism for farming communities to obtain information on agricultural markets. There is also a rapid expansion in the use of mobile phones among farming communities and traders (Jensen, 2007 , Jensen, 2010 , Bayes, 2001 , Abraham, 2006 , Donner, 2008 , Muto and Yamano, 2009 . With the popularity of mobile phones in agriculture, there is no doubt that information on prices is exchanged faster than it used to be sometime back. There are studies which have been conducted on mobile phone usage in food markets (Abraham, 2006, Muto and Yamano, 2009 ). However, more research is still needed on how mobile phone popularity has affected the degree of integration of food markets. From our review, we did not get clear answers to this research question.
Competition and market power
Whereas some studies suggest existence of market power in food markets, others suggest otherwise. A study by Abdulai (2000) found asymmetry in price transmission in Ghana, suggesting some market power. Bor et al. (2014) also found asymmetry in farm-retail price transmission in Turkish milk markets, implying significant market power. Osborne (2005) found evidence of imperfect competition among wholesalers in smaller markets which were isolated from the main cities in Ethiopia. The impact of imperfect competition, however, was modest, reducing producer prices by 3 percent. On the other hand, Goletti and Babu (1994) did not find any asymmetry in maize markets in Malawi. From this review, it is not obvious what the effect of a lack of competition and presence of market power should be on the degree of integration. A marketing structure that is more concentrated is likely to achieve certain economies of scale in trade and information, which can lower costs. On the contrary, markets that are less competitive could restrict flows in order to raise prices and profits (Goodwin and Schroeder, 1991) . More empirical research is required to clarify these issues.
Trade
A larger volume of inter-regional trade should lead to a higher degree of integration since it contributes to reducing transaction costs (González-Rivera and Helfand, 2001 ). Some studies demonstrate that per unit transportation costs are an inverse function of volume (Jensen, 2010 , Gabre-Madhin, 2001 ). There are quantity discounts due to factors such as use of larger trucks, lower per unit costs of loading and unloading larger quantities and reduced logistical costs.
There are also studies which show that large volumes of trade do not necessary generate high degree of integration (Klaes, 2000 , Somda et al., 2005 . Trade, as a determinant of market integration, still needs to be studied further. There is need to study how factors like demand and supply, which are related to trade, can affect the degree of integration (Gonzalez-Rivera and Helfand, 2001, Key et al., 2000) . Also, more research into the combined effect of all the three, i.e. demand, supply and trade, on market integration is needed.
Social capital
Social capital relates to trust and networks that allow people to cooperate (González-Rivera and Helfand, 2001) . It is a factor that can lower transaction costs of information flow, monitoring and enforcement. Social capital in form of networks can increase information flow and productivity. Also, social capital in form of trust can lower transaction costs and facilitate trade flows. Social capital, therefore, is very relevant to the study of market integration. More empirical research on how social capital influences price transmission and market integration needs to be done. To date, very little research has been done on how this determinant affects market integration.
Public policies
Policies by governments directly or indirectly affect food markets. Examples of public policies include public/government intervention in food markets and export restrictions/bans. Below we discuss the relationship between these policies and market integration.
Public/government intervention
Governments in many countries, especially in Africa, continue to intervene heavily in food markets. These interventions are done by state enterprises. Countries with high level of state interventions in food markets include Ethiopia, Kenya, Malawi, Zambia, China and Indonesia (Rashid and Minot, 2010 ). Other countries with some level of state intervention include Tanzania, Mozambique and Uganda. Typically, intervention by governments is aimed at maintaining grain stocks for emergency use. It is also an attempt to stabilise grain prices and provide grain to remote deficit areas. Depending on the motive, government intervention may either improve or hinder the integration of food markets. For the case of China, this intervention has been a major hindrance to market integration (Zhou et al., 2000 , Park et al., 2002 . On the other hand, Indonesian government's intervention in terms of rice procurement has improved the integration of rice markets in the country (Alexander and Wyeth, 1994, Ismet et al., 1998) . Government intervention has both positive and negative effects on market integration. The relationship between government intervention and price transmission still needs further research.
Export restrictions/bans
In the presence of export bans/restrictions, food markets do not operate freely between countries. Even market information does not move freely, which affects market integration. There are countries, like Tanzania, which have followed a practice of banning food exports following poor harvest to ensure that local supplies go to deficit areas within the country (Rashid and Minot, 2010) . Kenya maintains high import duties on maize from outside the East African Community, and has imposed temporary restrictions on maize imports from East African Community countries to protect its farmers (Rashid and Minot, 2010) . Generally, export bans/restrictions are not good for food markets. They reduce the degree of market integration. This needs to be proved further by research. More issues that need research include effect of export restrictions on price volatility and price transmission in food markets.
From our analysis, we appreciate the work that has so far been done on determinants of market integration. However, we have also found out that there is still a lot that needs to be done in order to address the issues that have been raised.
Conclusions and future research
The objectives of this review were to: analyse the state of the art research on food market integration; classify it; and provide a perspective for future research. The contribution of research work in food market integration during the period under study, i.e. 1990 to 2014, has been increasing continuously. This is especially evident from 2009 to 2014. Much of the work has concentrated on countries like USA, Ethiopia, China, Ghana, India, Russia and Malawi. However, there are many countries which have not caught the attention of researchers in this field. Future research should therefore include countries which have not been covered. Sample data and sample countries considered for future research should be altered to notice any variation in research results.
We have also noted the growth in research in food market integration. However, little has been done regarding application of this research. The majority of the research has concentrated relatively more on identifying the degree of linkages among markets.
We also appreciate the work that has been done on determinants of market integration and, hence, identified the following factors as very important: physical infrastructure, market institutions, information, competition, market power, trade, social capital, public/government intervention and export restrictions/bans. Notwithstanding the work that has been done on market integration, there is still much that needs to be done. Future research on food market integration should address the following questions. How does the quality of physical infrastructure/roads affect the speed of adjustment of markets in case of a shock? How has the popularity of mobile phone use among the farming communities affected the degree of food market integration? How does trust and networking among farmers and traders influence price transmission and market integration? What is the effect of export restrictions on price volatility and price transmission in food markets?
